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What is claimed is: 



A method of forming a transistor, comprising: 
forming a gate dielectric layer on a semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the gate dielectric 

/ 

layer; / 

selectively removing a portion of the first conductivity type semiconductor layer 

to expose the gate dielectric, the/portion defining a first conductivity type well region; 

/ > 

forming a first conductivity type semiconductor well in the first conductivity type 
well region; / 

depositing a second conductivity type semiconductor material on the gate 
dielectric layer anci'forming a second conductivity type gate from the second conductivity 
type semiconductor layer; and 

forming source/drain regions adjacent the gate. 

/ 

2. The method of claim 1, wherein forming a first conductivity type semiconductor 
well comprises implanting a first conductivity type/well through the gate dielectric layer. 



3. The method of claim 1 , wherein the fir^t conductivity type semiconductor layer is 
formed in-situ. 

4. The method of claim 1, wherein trie second conductivity type semiconductor layer 
is formed in-situ. 



5. The method of claim 1, wherein a single mask is used for selectively removing a 

/ 

portion of the first conductivity type semiconductor layer; forming a first conductivity 
type semiconductor well; and depositing a second conductivity type semiconductor 
material on the gate dielectric./ 



/ 
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A method of forming a transistor, comprising: 

forming a first gate dielectric layer on a semiconductor substrate; 



1 



forming a first conductivity type semiconductor layer y ori top of the first 
gate dielectric layer; 

selectively removing a portion of the first conductivity type semiconductor layer 
to expose the first gate dielectric, the portion defining a first conductivity type well 
region; / 

forming a first conductivity type semiconductor well in the first conductivity type 
well region; 

removing the first gate dielectric layer in the first conductivity type well region to 
expose a portion of the first^onductivity type semiconductor well; 

forming a second gate dielectric layer over the exposed portion of the first 

/ 

conductivity type semiconductor well; 
/ 

depositing^ second conductivity type semiconductor material on the second gate 
dielectric layer and forming a second conductivity type gate from the second conductivity 



type semiconductor layer; and 

foiming source/drain regions adjacent the gate. 



7. The method of claim 6, wherein forming a first conductivity type semiconductor 

well comprises implanting a first conductivity type well through the first gate dielectric 

/ 

layer, before removing the first gate dielectric layer. 



8. The method of claim 6, further comprising coupling a hardened dielectric layer to 
the second gate dielectric layer. 



9. The method of claim 6, wherein the second gate dielectric layer differs in 
thickness from the first gate dielectric layer. 



10. The method of claim 6, wherein the first conductivity type semiconductor layer is 
formed in-situ. 
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1 1 . The method of claim 6, wherein the second conductivity type semiconductor layer 
is formed in-situ. 





The method of claim 6, wherein a single maslos used for selectively removing a 
portion of the first conductivity type semiconductor/layer; forming a first conductivity 
type semiconductor well; removing the first gate'chelectric layer; and depositing a second 
conductivity type semiconductor material on^the second gate dielectric layer. 

A method of forming pair of transistors, comprising: 
forming a second conductivity type semicondiictor well in a semiconductor 
substrate; 

forming a gate dielectric layer on the semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the gate dielectric 
layer, over the second conductivity type / semiconductor well; 

selectively removing a portion of the first conductivity type semiconductor layer 
to expose the gate dielectric layer/the portion defining a first conductivity type well 
region; / 

forming a first conductivity type semiconductor well in the first conductivity type 
well region; / 

depositing a second conductivity type semiconductor layer on the gate dielectric 
layer; / 

patterning/and forming gates from the first conductivity type semiconductor layer 
and the seconc^conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gates. 



14. The method of claim 13, wherein forming a second conductivity type 
semiconductor well comprises jmplanting a second conductivity type well through the 
gate dielectric layer. 
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15. The method of claim 1 3, wherein the first conductivity type semiconductor layer 
is formed in-situ. 

16. The method of claim 13, wherein the second conductivityaype semiconductor 
layer is formed in-situ. 



17. The method of claim 13, wherein a single mask is used for selectively removing a 
portion of the first conductivity type semiconductor layer; forming a first conductivity 
type semiconductor well; and depositing a second c^mductivity type semiconductor layer. 



A method of forming a pair of transistors, comprising: 
forming a second conductivity type'semiconductor well in a semiconductor 
substrate; / 

forming a first gate dielectric layer on the semiconductor substrate; 
forming a first conductivity type semiconductor layer on top of the first gate 
dielectric layer, over the second conductivity type semiconductor well; 

selectively removing a portion of the first conductivity type semiconductor layer 
to expose the first gate dielectric, the portion defining a^st conductivity type well 
region; / 

forming a first conductivity type semiconductor well in the first conductivity type 
well region; ^ 

removing the first gate dielectric layer in the first conductivity type well region to 

expose a portion of the first conductivity / type semiconductor well; 

/ 

forming a second gate dielectric layer over the exposed portion of the first 
conductivity type semiconductor well; 

depositing a second conductivity type semiconductor layer on the second gate 
dielectric layer; ' 

patterning and forming gates from the first conductivity type semiconductor layer 
and the second conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gates. 
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19. The method of claim 1 8, wherein forming a first conductivity type semiconductor 
well comprises implanting a first conductivity type well through the first gate dielectric 
layer, before removing the first gate dielectric layer. , 4 



20. The method of claim 1 8, further comprising coupling a hardened dielectric layer 
to the second gate dielectric. 

21. The method of claim 18, wherein the second gate dielectric differs in thickness 
from the first gate dielectric. 

22. The method of claim 18, wherein the first conductivity type semiconductor layer 
is formed in-situ. 

23. The method of claim 18, wherein the second conductivity type semiconductor 
layer is formed in-situ. / 

24. The method of claim 1 8, wherein a single mask is used for selectively removing a 

portion of the first conductivity type semiconductor layer; forming a first conductivity 

/ 

type semiconductor well; removing the first gate dielectric layer; and depositing a second 
conductivity type semiconductor material on the second gate dielectric layer. 

25. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of^wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming at least one transistor coupled to the memory array comprising: 
forming .a gate dielectric layer on a semiconductor substrate; 



forming a first conductivity type semiconductor layer on top of the 
gate dielectric layer; 
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selectively removing a portion of the first conductivity type 
semiconductor layer to expose the gate* dielectric, the 
portion defining a first conductivity type well region; 
forming a first conductivity type semiconductor well/in the first 

conductivity type well region; / 
depositing a second conductivity type semiconductor material on the 
gate dielectric layer and forming a first conductivity type 
gate from the first conductivity type^emiconductor layer; and 
forming source/drain regions adjacent the'gate. 

26. The method of claim 25, wherein forming a first conductivity type semiconductor 
7 well comprises implanting a first conductivity type'well through the gate dielectric layer. 



27. The method of claim 25, wherein the first conductivity type semiconductor layer 
is formed in-situ. 

28. The method of claim 25, wherein ; the second conductivity type semiconductor 
layer is formed in-situ. 



29. The method of claim 25, wherein a single mask is used for selectively removing a 
portion of the first conductivity tjpc semiconductor layer; forming a first conductivity 
type semiconductor well; and depositing a second conductivity type semiconductor 
material on the gate dielectric./ 



* 30. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming at l^ast one transistor coupled to the memory array comprising: 
forming a first gate dielectric layer on a semiconductor substrate; 

/ 
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forming a first conductivity type semiconductor'flayer on top of the 

first gate dielectric layer; / 
selectively removing a portion of the first conductivity type 

semiconductor layer to expose the firsi gate dielectric, the 

/ 

portion defining a first conductivitytype well region; 
forming a first conductivity type semiconductor well in the first 

conductivity type well region; j 
removing the first gate dielectric layer vin the first conductivity 

type well region to expose a portion of the first 

I 

conductivity type semiconductor well; 

/ 

forming a second gate dielectric layer over the exposed portion of the 
first conductivity type semiconductor well; 

depositing a second conductivity type semiconductor material on the 

/ 

second gate dielectric/layer and forming a first conductivity 
type gate from the first conductivity type semiconductor 
layer; and 

forming source/drain regions adjacent the gate. 



31. The method of claim 30, wherein forming a first conductivity type semiconductor 

/ 

well comprises implanting a first conductivity type well through the first gate dielectric 

layer, before removing the first gate dielectric layer. 

/ 

/ 

/ 

32. The method of claim 30, further comprising coupling a hardened dielectric layer 

to the second gate dielectric layer. 

</ 

33. The method of claim 30, wherein the second gate dielectric layer differs in 
thickness from the first^gate dielectric layer. 



34. The method/bf claim 30, wherein the first conductivity type semiconductor layer 
is formed in-situ. 
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35. The method of claim 30, wherein the second conductiyity type semiconductor 
layer is formed in-situ. 



36. The method of claim 30, wherein a single mask is used for selectively removing a 

portion of the first conductivity type semiconductor layer; forming a first conductivity 

/ 

type semiconductor well; removing the first gate dielectric layer; and depositing a second 
conductivity type semiconductor material on the second gate dielectric layer. 



37. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 



forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming a pair of transistors coupled to the memory array 



composing: j 

forming a second conductivity type semiconductor well in a 

semiconductor/substrate; 

/ 

forming a gate dielectric layer on the semiconductor substrate; 
forming a first conductivity type semiconductor layer on top of the 
gate dielectric layer, over the second conductivity type 

semiconductor well; 

/ 

selectively removing a portion of the first conductivity type 
senn/onductor layer to expose the gate dielectric, the 
portion defining a first conductivity type well region; 

forming/a first conductivity type semiconductor well in the first 
/conductivity type well region; 

depositing a second conductivity type semiconductor layer on the 

gatedielectric layer; 

./ 

patterning and forming gates from the first conductivity type 

semiconductor layer and the second conductivity type 

/ 

semiconductor layer; and 

/ 
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forming source/drain regions adjacent the gates. 



38. The method of claim 37, wherein forming a first conductivity type semiconductor 
well comprises implanting a first conductivity type well through the gate dielectric layer. 

39. The method of claim 37, wherein the first conductivity ^type semiconductor layer 
is formed in-situ. 




40. The method of claim 37, wherein the second conductivity type semiconductor 
layer is formed in-situ. 



41 . The method of claim 37, wherein a single mask/is used for selectively removing a 
portion of the first conductivity type semiconductor layer; forming a first conductivity 
type semiconductor well; and depositing a second conductivity type semiconductor layer. 



42. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; j 
forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled/to the memory array; 
forming a pair of transistors coupled to the memory array 
comprising: / 



forming a second conductivity type semiconductor well in a 

semiconductor sub s trate ; 
forming a first gate dielectric layer on the semiconductor substrate; 
forming a first conductivity type semiconductor layer on top of the 

first gate dielectric layer, over the second conductivity type 

/ 

semiconductor well; 

/ 

selectively removing a portion of the first conductivity type 
/ 

semiconductor layer to expose the first gate dielectric, the 

/ 

portion defining a first conductivity type well region; 
v 
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forming a first conductivity type semiconductor well in the'first 

conductivity type well region; / 
removing the first gate dielectric layer in the first conductivity 

type well region to expose a portion of the first 

conductivity type semiconductor well; j 
forming a second gate dielectric layer over the exposed portion of the 

first conductivity type semiconductor .well; 
depositing a second conductivity type semiconductor layer on the 

second gate dielectric layer; j 
patterning and forming gates from the first conductivity type 

semiconductor layer and the second conductivity type 

semiconductor layer; and / 
forming source/drain regions adjacent the gates. 



43. The method of claim 42, wherein forming a first conductivity type semiconductor 
well comprises implanting a first conductivity type well through the first gate dielectric 
layer, before removing the first gate dielectric layer. 



44. The method of claim 42, further comprising coupling a hardened dielectric layer 
to the second gate dielectric layer. 



45. The method of claim 42, wherein the second gate dielectric layer differs in 
thickness from the first gate .dielectric layer. 



46. The method of c^laim 42, wherein the first conductivity type semiconductor layer 
is formed in-situ. 



47. The method of claim 42, wherein the second conductivity type semiconductor 
layer is formed in-situ. 
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48. The method of claim 42, wherein a single mask is used for selectivel^/femoving a 
portion of the first conductivity type semiconductor layer; forming a firstconductivity 
type semiconductor well; removing the first gate dielectric layer; and^depositing a second 
conductivity type semiconductor material on the second gate dielectric layer. 



49. A method of forming an integrated circuit, comprising: 

forming a buried channel transistor on a semiconductor substrate 
comprising: 

forming a base region in the semiconductor substrate using a base 

region lithography mask; 
forming an emitter region in the base region using an emitter 
lithography mask; 
forming a surface channel transistor on the semiconductor substrate 
comprising: 

forming a first conductivity type gate region in the semiconductor 

substrate; and / 

/ 

forming a second conductivity type gate region using the emitter 
region lithography mask. 



50. The method^of claim 49, wherein the first conductivity type gate region and the 
second conductivity type gate region are formed from doped poly silicon that was 
deposited in-situ. 
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